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Background Vaccinations against SARS-CoV-2 have been a topic of political, social, and medical intrigue since 

the declaration of the COVID-19 pandemic in early 2020. The vaccine side effects have been relatively mild to 

date, with few observed systemic effects. 

Case presentation A 69-year-old previously healthy female presented with symptoms of asymmetric bilateral 

lower and upper extremity weakness 2 days after vaccination with the Pfizer-BioNTech mRNA vaccine. MRI of 

the cervical spine revealed a non-compressive myelitis extending from C3-4 to T2-3. Common known causes of 

transverse myelitis were ruled out by diagnostic techniques. 

Conclusions Transverse myelitis is a rare autoimmune disorder that has been shown to have a temporal associa- 

tion with vaccination in the past. With a progressively partisan societal view on vaccinations, it is important for 

clinicians to remain vigilant on documenting potential associations without encouraging fear of causation. 
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. Introduction 

Due to the 2019 Novel Coronavirus pandemic, a new class of vac-

ines has become a household name. The introduction of mRNA vaccines

omes with the concept of an exceptionally safe vaccination method, as

ell as one that can be manufactured at a rapid pace ( Pascolo, 2008 ).

ne vaccine, produced by Pfizer-BioNTech works by shuttling an mRNA

olecule into cells which instructs the cells to create a spike protein

resent on the outside of the virus. The immune system then forms a

esponse to the protein, leading to immunity ( Pfizer, 2021 ). The Pfizer-

ioNTech mRNA COVID-19 vaccine was shown to be 95% effective

n preventing infection. In the safety report, the most common symp-

oms were localized arm soreness at the site of vaccination, fatigue and

eadache. To date there have been no reported significant neurological

ide effects ( Polack et al., 2020 ). We present the first documented case of

ransverse myelitis temporally associated with an mRNA vaccine. Trans-

erse myelitis is a rare immune mediated disorder of the spinal cord of-

en causing autonomic, motor, and sensory deficits below the level of the

pinal cord lesion. It is frequently associated with autoimmune disorders

 Frohman and Wingerchuk, 2010 ), however there is an observed tem-

oral association between vaccinations and transverse myelitis ( Agmon-

evin et al., 2009 ). 

. Case report 

Three days prior to admission, the patient, a 69-year-old Caucasian

emale, had received her first dose of the Pfizer-BioNTech CoVID-19
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RNA vaccine. Day 1 post-vaccination, the patient experienced mild

ching at the site of the vaccination but had no difficulties with her

ypical exercise routine of a 2-mile walk. On the morning of day 2 post-

accination, the patient began to experience nausea and one episode

f vomiting. Later that day she experienced lower extremity weakness

nd incoordination, worse on the right side than the left. Day 3 post-

accination, patient reported to the hospital after the sensation of weak-

ess and paresthesia extended to her hands bilaterally. At the time of

resentation, she was no longer ambulatory. 

Patient’s prior medical history was remarkable for surgically treated

ervical cancer, hypothyroidism, hyperlipidemia, restless leg syndrome,

nd right leg sciatica. Home medications include carbidopa-levodopa,

enofibrate, fluoxetine, and levothyroxine. Patient is a never-smoker and

enies alcohol use. She had no known autoimmune diagnoses in herself

r in her family. She had received no other vaccinations within the last

onth and denied any recent viral illnesses including COVID-19. 

Patient was afebrile on admission. Clinical examination revealed bi-

aterally weakened grip strength and finger extension, as well as dif-

usely weakened lower extremities. Reflexes were noted to be slightly

xaggerated, raising clinical suspicion for an upper motor lesion. The

emainder of the neurological and general exam was normal. 

An MRI of the brain and cervical spine was ordered on hospital day

. The brain MRI revealed no acute intracranial process and no T2 hy-

erintensities. 

MRI of the cervical spine revealed extensive T2 signal abnormalities

een particularly in the anterior aspect, as well as the mid-cord extend-

ng from C3-4 down to T2-3, consistent with acute transverse myelitis.
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Fig. 1. MRI of cervical spine revealing extensive T2 

hyperintensities extending from C3-4 to T2-3. 
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in relation to the vaccine. 
isc disease was noted, however there was no evidence of spinal cord

ompression ( Figure 1 ). 

CSF studies revealed a normal nucleated cell count, protein, and glu-

ose. MS profile revealed 2 oligoclonal bands in the CSF with 2 matching

ands in the serum. Screening the CSF for VDRL, HSV, and Lyme yielded

o results. Neuromyelitis optica and myelin oligodendrocyte glycopro-

ein IgG by cell-based assay were negative. 

The following labs were also negative or normal: TSH, folate, SPEP,

PEP, ESR, ANA, HIV, rheumatoid factor, RPR, hepatitis screening, ade-

ovirus antibody, ACE, dsDNA, ANCA, CMV, copper, EBV, zoster, West-

ile virus, enterovirus, HTLV, Sjogren’s, vitamin E, anti Hu, anti CV2,

nti amphiphysin. 

Serum was positive for Coxsackie B5 with titers of 1:8, and Coxsackie

6 with titers of 1:16. Patient reported no history of rash or viral pro-

rome. These results were discussed with infectious disease and the low

iters were deemed to be clinically insignificant. 

Patient was treated with 5 days of 1 gram per day of IV methylpred-

isolone and aggressive physical and occupational therapy. She was dis-

harged home with outpatient physical and occupational therapy. After

eaving the hospital she had slow continuous improvement in function.

t two-week follow-up outpatient, patient still had residual weakness

orse on right side, as well as increased tone in her lower extremities.

he required the use of a walker and stated she had been experienc-

ng some urinary urgency and incontinence. She attests to gradual daily

mprovement. After thoughtful discussion with her treating physicians,

he patient decided to forgo her second dose of the COVID 19 mRNA

accine. 
2 
. Discussion 

There has been a recent spotlight on transverse myelitis. An as-

ociation with a post-inflammatory state of CoVID-19 pneumonia has

een noted in recent literature ( Chow et al., 2020 ; Munz et al., 2020 ).

hree reported cases of transverse myelitis were noted in trials for As-

raZeneca’s ChAdOx1 nCoV-19 vaccine, with two being ruled unrelated,

nd one being considered a possible relationship by an independent

anel of neurological experts ( Voysey et al., 2021 ). The presented case

n which the only remarkable factor is recent vaccination could be ac-

ounted for by the background rate of idiopathic transverse myelitis,

hich has been shown to have an incidence rate between one and four

ew cases per million people per year ( Bhat et al., 2010 ). However,

ne proposed mechanism of autoimmunity in relation to mRNA vac-

ines could be molecular mimicry, where cross reactivity with a struc-

urally similar host protein could cause an acute autoimmune reaction

 Agmon-Levin et al., 2009 ; Rojas et al., 2018 ). mRNA vaccines are a

ovel approach to vaccinations and have shown to be efficacious and

afe ( Baden et al., 2021 ; Polack et al., 2020 ). Pfizer-BioNTech’s vac-

ine safety report showed no suspected cases of transverse myelitis in

3,252 participants ( Polack et al., 2020 ). At the time of writing this re-

ort, there have been 277,196,174 doses of mRNA vaccinations in the

S (155,394,989 Pfizer-BioNTech and 121,801,185 Moderna) ( The Uni-

ersity of Alabama at Birmingham, 2021 ), and there are presently no

ocumented cases of transverse myelitis or other autoimmune disorders
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We have presented what we believe to be the first case of trans-

erse myelitis following administration of the Pfizer-BioNTech mRNA

accine. Common causes of transverse myelitis including multiple scle-

osis, NMO, MOG, enteroviruses, and a variety of systemic inflammatory

iseases were ruled out by various laboratory tests. The case should be

nterpreted as an association, rather than a causation, but the temporal

elationship should inspire vigilance in reporting future cases. 

Neither author has any conflict of interest or funding to report. 

upplementary materials 

Supplementary material associated with this article can be found, in

he online version, at doi: 10.1016/j.nerep.2021.100019 . 
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